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- Summary 
1. The u s e  of d r i f t  bo t t le  and seabed  d r i f t e r  i n f c r r x i t i o n  
for u s e  i n  c o a s t a l  management i s  d i s c u s s e d .  The d r i f t  b o t t l e /  
seabed  d r i f t e r  p o r t i o n  of  VIllS project MACONS (Mid A t l a n t i c  
C o n t i n e n t a l  S h e l f )  i s  d e s c r i b e d  a s  a n  example of how a 
comprehensive s u r v e y  u s i n g  d r i f t  b o t t - e s  and seabed  d r i f t e r s  
p r o v i d e s  d a t a  u s e f u l  f o r  c o a s t a l  management. 
2 .  The d a t a  from .hzACOIJS are apa lyzed  t o  answer s p e c i f i c  
q u e s t i c n s  of i n t e r e s t  t o  s e v e r a l  d i f f e r e n t  coas ta l  n a n a g e r s :  
a nanage r  s i t i n g  a deep o i l  p o r t ,  o n e  s i t i n g  a sewage o u t f a l l ,  
a manager r e s p o n s i b l e  fo r  s e t t i n g  up errergency bcacl-: p ro-  
t e c t i o n  procecures before an  a c c i d e n t  o c c u r s ,  and a manager 
r e s p o n s i b l e  for  t h e  env i ronmen ta l  q u a l i t y  of a p a r t i c u l a r  
s r a l l  s e c t i o n  of c o a s t l i n e .  
3 .  A d e s c r i p t i o n  and a n a l y s i s  of a d r i f t  bottle/seabed 
d r i f t e r  expe r imen t  i s  p r e s e n t e d  i n  o r d e r  t o  show s t r e n g t h s  
and weaknesses  o f  t h e  t e c h n i q u e  as a to31 i n  coastal  manage- 
ment.  I n  p a r t i c u l a r ,  t h e  v a l u e  of a comprehensive s t u d y  
such  as MACOlJS is shown t o  be t h a t  i t  a v o i d s  s e v e r a l  
s e r i o u s  b i a s  pr3blems associated w i t h  s h o r t  term c i r c u . l a t i o n  
and hydrograph ic  programs and t h a t  a s i n g l e  s t u d y  can  b e  
uscd  by a v a r i e t y  of managers.  
Recommendat i o n s  
1. VIMS recommends t h a t  a cam2rehcnsive d r i f t  bo t t l e /  
seabed d r i f t e r  program be i n i t i a t e d  i n  t h e  V i r g i n i a n  Sea.  
As par t  of t h e  program, t h e  development  of an  a u t o m a t i c  
f i x e d  s u r f a c e  and bottom d r i f t  c a r d  d i s p e n s e r  be under-  
t a k e n .  Such a d i s p e n s e r  shou ld  be used  i n  c o n n e c t i o n  
w i t h  f u t u r e  e v a l u a t i o n s  o f  s p e c i f i c  s i tes  f o r  -111 o f f s h o r e  
a c t i v i t i e s  which may produce  u n d e s i r a b l e  impac t s  on  t h e  
s h o r e .  T h i s  pragram shou ld  be cor . t inued  as an  i n t e r i m  
measure u n t i l  better methods c r e  a v a i l a b l e  f o r  e s t i m a t i n g  
impac t s  due  t o  c i r c u l a t i o n  from s p e c i f i c  sites. 
2 .  The proposed Hampton % i d s  SanALtation Dis t r ic t  sewage 
t reatment  p l a n t  a t  Darn Neck, V i r g i n i a  is l o c a t e d  a t  a s i t e  
where p a r t i c u l i r l y  h i g h  r e t u r n  t o  s h o r e  c a n  be expec ted  
from B nearby o u t f a l l .  We recommt.?d tha t  an a l t e r n a t i v e  
s i t e  be chosen ,  t h a t  t h e  o u t f a l l  be located a t  a s i te  w i t h  
l o w  p r c b a b i l i t y  of  r e t u r n ,  or t h a t  t h e  t r e a t n e n t  be thorough 
enough t h a t  t h e  p r e s e n c e  of  e f f l u e n t  on t h e  beach  w i l l  c a u s e  
no  u n d e s i r a b l e  impact .  
On the Use of Drift Bottle and Scabed 
Drifter Data in Coastal Managcment 
In the next few years coastal managers will be 
required to choose sites for offshore installations c.t 
various kinds. Examples of such installations are powcr 
plant sites, supertanker deep water offloading facilities, 
and dumping sites for dangerous chemicals, sewage piant 
effluents, and dredged spoil. In ordcr to minimize harmful 
impact downstrean of heat, effluent, turbidity, or acci- 
dtntal spillage it is imperative in sitjng such an install- 
ation to know as much as possible about thc climatological 
circulation over the contipental shelf. Currently, the 
sparse data that do exist are not for the most part presented 
in a form usefu; to coastal managers. 
The reascr: for this is associate6 with t k * e  apprt ach 
used to study the circulation. The approach has been fint 
to understand the principles of shelf circulation and then to 
design specific models applying these principles to a given 
problem. In the case of the coastal circulation problem, 
oceanographers do not now understand the principles clearly 
enough to construct a useful model. Even descriptive patterns 
of circulation have been documented for only the grossest 
scales. 
principles will not be understood with sufficient clarity 
to produce radels useful for siting decisions in time for 
the earliest of these decisions to be made. This is true 
despite the welcome and necessary focus t h a t  oueancgraphers 
We can reasonably expect that the relevant physical 
a r e  s t a r t i n a  t o  a p p l y  t o  t h e  c o n t i n e n t a l  s h e l f .  
I n  t h e  i n t e r i m ,  there  i s  a t y p e  of d a t a  which can  
be analyzed  t o  answer some coastal  management q u e s t i o n s  
d e s p i t e  t h e  lack  of u n d e r s t a n d i n g  of t h e  r e l e v a n t  p i i n c i p l e s .  
We p r e s e n t  he,e an  apprdach  to  t h e  a n a l y s i s  of t h e s e  d a t a  
u s i n g  some examples.  I n  d o i n g  so,  we acknowledge tha t .  it 
i s  dangerous  t o  draw c o n c l u s i o n s  from d a t a  when t h e  under- 
l y i n g  p r i n c i p l e s  a re  p o o r l y  unde r s tood .  I n  t h e  p r e s e n t  
i n s t a n c e  o u r  r e s e r v a t i o n s  have been cvercome Ly our aware- 
ness of  t h e  imminent n a t u r e  of t h e  s i t i n g  decis ions f o r  
which t h i s  approach  w i l l  be b e n e f i c i a l .  
The p a r t i c u l a r  d a t a  are d r i f t  bo t t l e  and seabed  
d r i f t e r  release and r e c o v e r y  d a t a  from t h e  V i r g i n i a  I n s t i t u t e  
o f  K a r i n e  S c i e n c e  (VTMS) Mid A t l a n t i c  CONtinental  S h e l f  
(IZACONS) p r o j e c t .  The driZter p a r t  of t h e  s t u d y  i s  d e s c r i b e d  
i n  Norc ross  and S t a n l e y ,  1 9 6 7 .  D r i f t  S o t t l e s  anc? seabed  
d r i f t e r s  are objects c o n t a i n i n g  numbered Ro tes  which arc  
r e l e a s e d  a t  s p e c i f i e d  p o s i t i o n s  a t  sea. The d r i f t  bo t t les  
float w i t h  t h e  s u r f a c e  w a t e r s  w h i l e  t h e  seabed  d r i f t e r s  are 
c a r r i e d  by t h e  bot tom f lows .  Some o f  t h e s e  objects s t r a n d  
on t h e  beach.  I f  found,  t h e  f i n - l e r s  send t h e  bo t t le  number, 
t i n e  and l o c a t i o n  of d i s c o v e r y  back t o  t h e  i n v e s t i g a t - r  
i n  exchange f o r  a reward: T h e s e  d a t a  l e a d  t o  a corres- 
pondence k t w e e n  p o i n t s  of e n t r y  and s t r a n d i n g .  From t h i s  
co r re spondencc  and knowlcdgc of t h e  :iiimbcr of b o t t l e s  
released a t  each  l o c a t i o n ,  s e v e r a l  q u e s t i o n s  of i n t e r e s t  t o  
coastal n a n a g e r s  y - y  he i n v e s t i g a t e d .  
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Figure 1. Drift bottle a n d  seabed 6x;Tter re lease  
stations for  pro jec t  MACQKS. 
P r o j e c t  MACONS i n c l u d e d  t h e  release d u r i n g  1 6  
c o n s e c u t i v e  3oni:hs of d r i f t  bc1, t les  a d  seabed  d r i f t e r s  
a t  110 s t a t i o n s  o v e r  t h e  c o n t i n e n t a l  s h e l f  between O c c m  
C i t y ,  Maryland and  Cape Ilattera S o r t h  r a ro l ina .  For 
each  month a t  each  s t a t i o n ,  sir: d r i z t  b o t t l e s  and f i v e  
seabed  d r i f t e r s  were relersed.  The release pGFn’-? were 
l o c a t e d  on  a p o l a r  gr.*-d w i t h  t h e  mouth of Chesabeakc Bay 
as t h e  p o l e .  The  l o c a t i o n s  were a r r a n g e d  so t h a t  the 
h i g h e s t  d e n s i t y  of release p o i n t s  was n e a r  t h e  Bay n o u t h  
( F i g u r e  1). I t  is from t h e  r e t u r n s  from t h i s  p r o j e c t  t h a t  
w e  w i l l  o b t a i n  answers  t o  several  q u e s t i o n s  of i n t e r e s t  t o  
coastal managers. 
Q: What is t h e  p r o b a b i l i t y  t h a t  an  object p l a c e d  
i n  t h e  sea somewhere i n  t h e  s t u d y  area w i l l  be  d i s c o v e r e d  
l a te r  on shore?  
A: The answer i s  o b t a i n e d  by c o u n t i n g  t h e  number 
o f  b o t t l e s / d r i f t e r s  r e t u r n e d  from e a c h  s t a t i o n ,  d i v i d i n g  
by t h e  t o t a l  number released a t  t h a t  s t a t i o n ,  and c o n s t r u c t i n g  
a p r o ’ m b i l x t y  f i e l d  by a s s i g n i n g  t h e  r e s u l t i n g  numbers t o  
t h e  geographic31 l o c a t i o n s  of release. The r e s u l t i n g  i s o p l e t h s  
a r e  shown i n  f i g u r e  2 f o r  d r i f t  b o t t l e s  and i n  f i g u r e  3 for 
seabed  d r i f t e r s .  Because breakage  and c a n - r e t u r n  resu l t  i n  
d c c r e a s e d  r e t u r n s ,  these i s o p l e t h s  can  be thought  of  as  
lower bounds t o  t h e  a c t u a l  p r o b a b i l i t i e s  of r e t u r n  t o  t h e  
bench. However, if breakage and Eon-re turn  are n o t  correlated 
w i t h  release p o i n t s ,  t h e  r a t i o s  of a c t u a l  p r o b a b i l i t i e s  are 
i 
F i g u r e  2. P e r c e n t  prob- 
ability of r e t u r r ,  for all 
drift bottles from project 
PlACONS. 
I 
I 
Figure 3. Percent proh- 
ability of r e t u r n s  for all 
seabed drif ters  from project  
ElACONS. 
7 
t h e  same as  t h o s e  of t h e  g i v e n  i s o p l e t h s .  
The a p p l i c a t i c n  of t h i s  a n a l y s i s  t o  coas t a l  
management d e c i s i o n s  i s  s t r a i g h t f o r w a r d .  For i n s t a n c e ,  
assume t h a t  you, as  a coastal  manager,  are choos ing  a s i t e  
for 8 deep  o i l  p o r t  on  t h e  V i r g i n i a  c o n t i n e n t a l  s h n l f  Itcar 
t h o  Chcsapcake Say moath. P a r t  of your  conce rn  i s  t n  
minimize t h e  p r o b a b i l i t y  t h a t  o i l  f r o n  a n  u n f c r s e e n  a c c i d e n t  
w i l l  f o u l  t h e  beach  anywhere before it can  be c l e a n e d  up. 
From f i g u e  2 f o r  d r i f t  b o t t l e s ,  it i s  clear t h a t  t h e  area 
j u s t  o f f s h o r e  between Cape Henry and F a l s e  Cape is t h e  worst 
s i te .  On t h e  o t h e r  hand,  t h e  are3 t - h i r t y - f i v e  n a u t i c a l  m i l e s  
due e a s t  of t h e  Bay mouth has less t h a n  o n c - t h i r d  t h e  h a z a r d  
v a l u e .  As a n o t h e r  example,  assume t h a t  you are  i n  c h a r g e  o f  
choos ing  a s i t e  for a sewage o u t f a l l  j u s t  s o u t h  of  V i r g i n i a  
Beach a t  Dam Neck, Va. (36047'N). With  a p i p e  l cng t i i  of t e n  
n a u t i c a l  milcs and optimum placement  of t h i s  o u t f a l l ,  a 
minimum of 3 0 8  cf t h e  e f f l u e n t  h e a v i e r  t h a n  sea w a t e r  and 
20% of  t h e  e f f l u e n t  l i g h t e r  t h a n  sea water can  bc e x p e c t e d  t o  
r e t u r n  to  a beach.  Doubling t h e  l e n g t h  of t h e  p i p e  c a n ,  i n  
t h i s  i n s t a n c e ,  r educe  t h e  amount of e f f l u e n t  r e t u r n i  g t o  t h e  
beach t o  h a l f  of t h e  above f i g u r e s .  On t h e  o t h e r  hand l i m i t i n g  
t h e  p i p e  l e n g t h  t o  f o u r  n a u t i c a l  miles e n s u r e s  t h a t  a t  l eas t  
50% of  t h e  heavy e f f l u e n t  and 30% o f  tke l i g h t  e f f l u e n t  w i l l  
r e t u r n  t o  shore. 
Q: If a n  object i s  placed i n  t h e  water i n  a g i v e n  
a rea ,  cones  a s h o r e ,  and i s  d i s c o v e r @ d ,  w h e r e  is  i t  l i k e l y  t o  
be  found? 
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Figure 4 .  Number of bo t t l e s  a n d  drifters released 
from shadcd area r c t u r n i n g  to beach at 
d e s i g n a t e d  locat ions.  
A: Consider  t h e  p a r t i c u l a r  s o u r c e  area s e e n  iri 
f i g u r e  4 ,  tiie t h r e e  s t a t i o n s  n e a r  V i r g i n i a  BeaLZ1 w i t h  
p a r t i c u l a r l y  h i g h  r c t u r w  i n  f i g u r e  3 .  T ~ F !  r e t u r n s  f r c m  
MACONS were logged  by 1 minu te  i n t e r v a l s  Df l a t i t s d e .  On 
r h e  V i r g i n i a  c o a s t l i n e ,  these co r re spond  c l o s e l y  w i t h  o n e  
n a u t i c a l  m i l e  i n t e r v a l s  of beach.  The retsrrs fron t h e  
t h r e e  s t a t i o n s  i n  q u e s t i o n  are snovn i n  r ' igur2 4 as number 
of bot t les  r e c o v e r e d  on a g i v e n  minute  of l a t i t u d c  of 
c o a s t l i n e .  The  seabed d r i f t e r s  seem t o  c l u s t e r  a t  p a r t i c u l a r  
s e c t i o n s  of beach ,  w h i l e  t h e  d r i f t  b o t t l e  r e t u r n s  are more 
d i f f u s e .  These clusters  or a c x m u l a t i o n  p o i n t s  a p p e z r  t o  
he B f e a t u r e  o f  d r i f t e r  r e t u r n s .  For  coas ta l  managers ,  t h e  
i m p l i c a t i o n  of accumula t ion  p o i n t s  i s  t h a t  t h e  s t r a n d i n g  c f  
objects over a g i v e n  s e c t i o n  of s h o r e l i n e  is l i k e l y  t o  
be h i g h l y  l o c a l i z e d  and c o n c e n t r a t e d .  
I n t e r p r e t a t i o n  of t h e  f i g u r e  i s  again s t r a i g h t -  
forward.  I f  objects ,  e f f l u e n t ,  o r  cargo s p i l l s  e n t e r  t h e  
ocean  n e a r ' V l r j i z l s  W a c h ,  those t h a t  come a s h o r e  w i l l  tecc! 
t o  be d i s t r i b u t e d  t o  t h e  s o u t h  of t h e  s o u r c e .  I n  a d d i t i o n  
bottom f o l l o w i n g  o b j e c t s  w i l l  t e n d  t o  c o n c e n t r a t e  a t  Cape 
Henry V i r q i n i a  Bear! , +n?br5.d?~ and C n r n l - 1 3 ;  !?firth 
C a r o l i n a .  A tou t  h a l f  of such material  will come a s h o r e  i n  
North C a r o l i n a  uetl-"-n t h e  V i r g i n i a  Stakr! T h e  and Cape 
Hatteras. I f ,  a s  a coastal  manager, you weie r e s p o n s i b l e  
f o r  d e s i g n i n g  emergency p r o c e d u r e s  t o  respond t o  a n  
a c c i d e n t a i  s p i l l a g e  i n  t h e  area i n  q u e s t i o n ,  t h i s  a n a l y s i s  
would allow you t o  deploy your  r e s o u r c e s  n e a r  t h e  s i t e s  of 
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Figure 5. Number of Sottles and drifters released 
during e n t i r ' c  MACOMS project disccvered 
at dcsignatcd latitudes. 
t h e i r  m o r , t  p r o b a b l e  need  f a r  i n  advance af an  a c c i d e n t .  
G: Froa t5e @fitire set  of release p o i n t s ,  where  
do d r i t t l n g  cbjects a t  t k c  surface or a t  the bbttom t e n d  
t o  comc ashort  ar,d Se discovc:ed? 
A: The en t i r e  It'i. 'ONS recovery d a t a  srt groupeci 
bl' l a t i t u d e  of recover"  i n  f i g u r e  5 .  The g roup ing  i n t e r v a l  
of o n e  minute  of l a t i t u d e  i s  t h e  smailest pcrmit . ted by thc- 
s p a t i a l  r e s c l i r t i o n  of t h e  d i s c o v e r y  i n f o r n a t i o n .  A t  t h i s  
l eve l  of r e s o l u t i o c ,  retrrrs f o r  ba th  d r i f t  bot t lcs  and 
bottom d r i f t e r s  seem t o  follow a p a t t d r n  of a g e n e r a l  lcw 
l e v e l  exczpt for  several  s t r o n g  a c c u m c l a t i o n  z r e a s .  To t h e  
n o r t h  cf t h e  mouth of ChesaFeake Bay, bczh t h e  g e n e r a l  lev21 
o f  r e t u r r s  2nd t h e  number of r z t u r f i s  a t  each accumdizt io; i  
p o i n t  i s  lo-der t h a n  b A x c e n  thc Bay moctk 2nd Cape t!at+-era.", 
Perhaps  more r e l e v e n t  t o  t h e  coas t a l  manager t?tan t-h, average 
l eve l  i s  t h e  e x i s t e n c e  of dccumulzt ior i  po1nc-P. These i v y . 1 ~  
t h a t  c e r t a i n  small  areas of t h e  c o a s t l i n e  aye pir t icu! .?r  l y  
l i k e l y  to  'le beach ing  p l a c e s  from t n e  s h e l f  waters. Of 
p a r t i c u l a r  n o t e  are  t h e  strclr,q accumula t ion  p o i n t s  f Q r  
bot tom d r i f t e r s  a t  Cape I!enry and Virgir . iyA Beach. These 
small areas are a b o u t  t e n  tines 2 s  l i k r i l y  c s  nei-ghboring 
coastal  areas t o  have s t r and inc j s  o f  >rotton d r i f t e r s .  
Q: For a g i v e n  accumula t ion  a rea ,  where a r e  t h e  
s o u r c e  areas  for the d r i f t  b o t t l e s  an2 r -zbed Zrifters 
which s t r a n d  t h e r e ?  
A: The a n a l y s i s  fcr  t h i s  q u e s t i o n  is done by 
p lo t t in r j  the s axce  r e g i o n s  for a13 bi;t_tles c r y  d r i f t e r s  
I 
I 
! 
Figure 6. Source areas of seabed drifters from MACONS 
project stranding a t  V i r g i n i a  Beach between 
30th Street and 4 7 t h  Street. C o n t c u r s  are 
J iunber of drifters returned from each 
release p o i n t .  
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which are r e t u r n e d  from t h a t  s e c t i o n  of beach .  Cons ide r ,  
for exa: tple ,  t h e  s o u r c e  of seabed d r i f t e r s  which accumulate 
near 36052’N a t  V i r g i n i a  Eeach. Thi.s i n c l u d e s  t h e  F . i r t  of 
V i r q i n i a  Beach between 3 0 t h  Street  and 4 7 t h  S t r e e t .  The 
S O L X C ~  c h a r t  f o r  t h i s  area is  shown i n  f i g u r e  6 .  
A manager i n t e r e s t e d  i n  t h e  p a r t i c u l a r  s e c t i o n  of 
coe s t l i n e  would be m o s t  i n t e r e s t e d  i n  t h i s  p r e s e n t a t i o n  of 
t t l  da ta .  I f ,  for i n s t a n c e ,  he were asked t o  g i v e  an 
 tini ion of an offshore dumping s i t e  n e a r  t h e  mouth of 
C.l;esapeake Bzy, he could d e t e r m i n e  t h a t  t h e  e f f e c t  on  h i s  
s e c t i o n  of beach of a dunping  s i te  e i g h t  m i l c s  to  his n o r t h  
wr,uld be less t h a n  t h a t  of a s i te  three times as f a r  s t r a i g h t  
3 . t  t o  sea o r  one f o u r  times as f a r  t o  t h e  n o r t h e a s t ,  A 
s i te  2 4  miles t o  h i s  s o u t h e a s t  o r  anywhere s o u t h  of False  
Ci pe (36O33’N) would be best  from h i s  s t a n d p o i n t .  
These exanples have shown several ways i n  which a 
si : igle body cf d r i f t  b o t t l e / s e a b e d  d r i f t e r  d a t a  can be 
ana lyzed .  The v a r i o u s  a n a l y s e s  a p p a r  q u i t e  d i f f e r e n t  and 
e a c h  is  p e r t i n e n t  t o  a s p e c i f i c  c l a s s  o f  coas t a l  nmagemen t  
q u e s t i o n s  From t h e  g e n e r a l  body of d a t a ,  a n a l y s e s  c a n  be 
t .3 i . lo red  t o  many s p e c i f i c  u s e s  t o  answer s p e c i f i c  q u e s t i o n s .  
The examples above i l l u s t r a t e  some p a r t i c u l a r  
u!;es t o  which coastal  managers can  put d r i f t  bottle/ssabed 
d r i E t e r  dtt i . .  I n  order t h a t  managers  may rccoyr , ize  t h e  
u t i . l i t . 1  And ease of such  expe r imen t s  a s  w e l l  as t h e i r  
1.i- L ta t ims ,  w e  p r e s e n t  some background material a b o u t  d r i f t  
a o t t l e / s c a b e d  d r i f t e r  expe r imen t s .  
Drift bottle and, more recently, seabed drifter 
experiments have bee3 used extensively on all coasts of 
the U . S .  as well as other places as a method of trying 
to determine circulation patterns. The technique has 
also been used as a teachjng aid in laboratory experiments. 
One result of this widcspread app’icetion has been that 
extensive drift bottle data have been collected. Another 
result has been an appreciation of the variability of 
coastal circulation along with general frustration with 
this methad of attempting to specify it. We attempt to 
show that these data may well be better suited to direct 
application to nanagcment questions than to circulation 
studies. 
Much of this information is available from the 
National Ocean Data Center. For many applications, an 
analysis of existing data may serve the purpose. For 
others, new experiments will have to be undertaken. For 
still others, particularly where coasts are rocky or 
inaccessible, <!rift bottle studies may be inappropriate. 
A c h a i n  of events Rust occur i!i xder for the 
return of a drift bottle or seabed drifter to be recordes. 
First, the object must have a successful launch, frequently 
from a fast-moving aircraft, Next, it must be carried 
close to shore by the general shelf circulation. Third, 
it must get passed through the nearshore circulation and 
k?ve regimi and fo i i r th  be washed ashore. Fifth ic must 
be discovercd by some person kjeforc becoming buried in the 
shifting sand. Finally, the discoverer must decide to 
report his find to the data collection center for the 
experiment. The general shelf circulation, the second 
link in the chain, is scmewhat masked by the other events 
which must occur before the recovery is reported. In 
addition, a bottle may be carried out to sea and never even 
get to the third link, On the other hand; coastal manigers 
are particularly interested in events 2-5, and so interpre- 
tation of drift bottle/seated drifter data is clearer for 
coastal management questions than for circuldiion studies. 
Drift bottle/seabed drifter experiments are suited 
more to the climatologiczl studies desired by coastal 
managers than are many more intensive experiments. This is 
so for two reasons. First, drift bottle/seabed drifter 
studies can be feasibly run over large areas for an entire 
seasonal cycle if not longer. It is important to cover a 
large area for a long time if a s e t  of typical conditions 
is to be specified. Otherwise, the risk of establishing a 
non-representative set of Qbservations as typical is great 
becawe of the variability of the shelf circulation over 
time scales between tidal and seasonal. The other reason 
is that many intensive studies are of limited seaworthiness. 
Their results are necessarily biased towards g@od weather 
conditions. Thus, they miss many important events which 
are associated primarily with storms and stormy conditions. 
D r i f t :  bottle,’szzbcd 2ziftcr experirwnts do not contain this 
bias. In these two important respects, the climatological 
data  from d r i f t  b o t t l e / s e a b c d  d r i f t e r  e x p e r i m e n t s  are l i k e l y  
t o  g i v e  a t r u e r  p i c t u r e  of c o n d i t i o n s  i’, t h e  s!:clf waters 
t h a n  t h o s e  from more i n t e n s i v e  s t u d i e s  conducted  o v e r  
smaller areas f o r  s h o r t e r  t i n e s  u s i n g  more f r a g i l e  equipment .  
A b i a s  which can  arise i n  d r i f t e r  da t a  i s  caused 
by t h e  p o p u l a t i o n  d e n s i t y  of a g i v e n  s e c t i o n  o f  beach.  
I f  a beach is i n a c c e s s i b l e  o r  otherwise seldom f r e q u e n t e d ,  
d r i f t z r s  washing a s h o r e  w i l l  be b u r i e d  or.washed back o u t  
t o  s?a w i t h o u t  b e i n g  r e p o r t e d .  There  are t h r e e  way.: of 
i r i v i > + t i g a t i n g  whe the r  t h i s  e f f e c t  i s  i m p o r t a n t  f o r  a g i v e n  
stuC_-. F i r s t ,  b o t t l e s  and  dr i f ters  can  be  p l a c e d  a l o n g  
t h e  beach i n  q u e s t i o n  and  t h e i r  r e t u r n s  ana lyze2  f o r  popu-. 
l a t i o n  b i a s .  Such a p r e s u r v e y  was conducted  f o r  t h e  I4ACONS 
program. Also, a background number c a n  be e s t a b l i s h e d  by 
assuming t h a t  a l l  t h e  d r i f t e r s  s t r a n d  w i t h  an  even  o r  a 
smooth d i s t r i b u t i o n  o v e r  t h e  s h o r e l i n e  i n  q u e s t i o n .  Any 
peaks which exceed t h i s  l e v e l  are  l i k e l y  t o  reflect  a 
f e a t u r e  o f  t h e  s t r a n d i n g  p a r t  o f  t h e  c h a i n  and n o t  t h e  
d i s c o v e r y  p a r t .  I n  t h e  PACONS s t u d y ,  f o r  i n s t a n c e ,  t h e  
background number, abou t  50 p e r  m i l e ,  i s  g r e a t l y  exceeded 
by t h e  bot tom d r i f t e r  r e t u r n s  both a t  Cape Henry and a t  
V i r g i n i a  Eeach. F i n a l l y ,  a t  any s t a t i o n ,  t h e  l i k e l i h o o d  
of a s t r a n d e d  d r i f t  b o t t l e  b e i n g  r e p o r t e d  i s  t h e  same a s  
t h a t  of  a seabed d r i f t e r .  Thus,  i f  a peak i s  found i n  o n e  
and not t h e  o t h e r ,  t h i s  peak can  be  a t t r i b u t e d  t o  f a c t o r s  
o t h e r  t h a n  d i s c o v e r y .  T h i s  f e a t u r e  i s  a p p a r e n t  i n  t h e  
MACOtJ!? da ta  p a r t i c u l a r l y  i n  t h e  seabed d r i f t e r  r e t u r n  peaks 
- . t  Cape Ilenry and Virginia, for vihich there are no corres- 
ponding peaks in drift bottle returns. 
We have attempted to show that judicicus u s e  of 
drift bottle and seabed drifter data can h e  valuable in 
making coastal management decisions. This value arises 
because much of the data are available, other data are 
relatively e2sily obtained, and experiments can be run 
without the effects of short term unrepresentitiveness or 
of $002 weather bias. These data can be oStair,ed in time 
to be of use in making near term siting decisions. They 
are not a substitute for and should be repiaced as soon 
as possible by circulation models based on hydrodynamic 
theory. In short, a s  an interim measure, drifter data 
can tell us where some effects are likely to occur but 
not  why they occur or hot! to change the effects. 
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